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(54) SEPARATOR FOR FUEL BATTERY AND ITS MANUFACTURING METHOD 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a separator for a fuel battery formed from a heating 
pressure molding containing a graphite powder and a binder, requiring a less content of binder 
without lowering breakage resistance and bulk density to permit sufficient development of the 
performance such as conductivity of the separator, and its manufacturing method. 
SOLUTION: The separator for the fuel battery is formed from the heating pressure molding 
containing the graphite powder and the binder to satisfy a relationship of the following 
expression under deflection such that a bending stress-deflection curve measured based on JIS 
K7171 shows the maximum bending stress: E1/E1/2<0.75 (I), where E1=(o1-c1/2)/&epsi;1- 
&epsi;1/2), E1/2=(a1/2-a0)/(&epsi;1/2-&epsi;0). The method of producing the separator for the 
fuel battery by mixing graphite powder and the binder followed by pressure molding tinder 
heating comprises using rubbers as the binder. 
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[ 0 0 2 9 3 X. *<0Kt, JMBffi*i:*S*»i: 

*<y?y % *»T?y, xffy^toTfr 
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- t- , x^-yUT-b h T-bT— h . ?L8t* fVU, 



/K 3-^ h^^roh-^ry^^-^coxxr-;^, 
;oa*/U, Wc*<f~\sy. fb5^nox^yfi?) 

tsk y^f^r-fehrsK, N-y-f^ea'jKy 

^*Wcoi8jSJi. 5~9 0MA%fc-f!><0#i?*U\ 

t o o 3 o 3 x. mieM-^tcfett i>nr 0 i»* t u-c{±» 
ixa. '&mwmm<&wi.tt%imizi5^xm 
««iu>. x, >^ti. *s««^y7*5xft^x<±Bi 

[003 1 3 *«3IH:iJVvC. ^»«i0«fflg{±. H& v 
*»*1 OOfiftm^LTO. 5~-2 5M&®t-?&<7) 
* I *f^t<, 0. 5~2 0*»g5t-ri.«0*<|g^*ftt 

<. i-~2omm.&t-?&<7)tfmzi$ii,<. E4>. 2 

[ 0 0 3 2 3 ft. tWEa^Cfiv^T . 

2 0 0-aggfcTF. Mil iK4H«-H«fflkL, 

[ 0 0 3 3 1 x, H?iaio»ie^Sr^^H>fieja-^^ «t o 

/\>-7-5;K A >U— -XV— ij— ^tcJ: 0. S 

[00343 i<0»Wli«r . E«S«^il^fc J: 0 . ^« 
tttfmm?&i8JmX±X'ttML%\.^milT. W£L< 
(i5 0~4 0 0°C. St-»*L<Jil 0 0~3 5 0-CtfO 
«ag«0Ain?*T, *f*L<{i2 0—4 0 0MPa, mzft 
*L<{i40~300MP aOflETJt'toE^-r^ - b 
CiO, ^Rr/fil^$*>#^5 0~5 0 0m 

m» J?£#2~10m mgJS^PAao^ttO-fe^ ^ 

Sri^js-ri... *«obi. mmttb Lxzu*mzm^. 

[ 0 0 3 5 3 X. ffiBJPBS^^*5U-C . ^ffl*®^ 



• # 

i(6) 002-184420 (P2002-18DI8 



[00 36] 

mizmfezti&i>cr>x'te%u. 
[0037] mm i 

2 0 um cO^MUJSg** 5 0 0 g £ h iVX. V 1 
0 0 c c iiatX 5Mm&LXMKM*i*amZitt: 

flj&cD^d-A is si h^xy i 5 o c c izmm 
jm&--y-*x' i w^, a 
*Lfc». --r-*^iniottitT^aT-2B?f^^ 
u &vvt\ 7o°ct'3 04HM?s. sit 

awe. ftfcftfcttWI**, 5*-9--+-C2#BI»i*U 
TH^'/yi (aUt 1mm) tf>«fcjWt6i*ff£*l 
DS-Ti t izi. 0 , 1 mmWTt =5rS ± d 

tfca. m^±miz%mL. sia*^2oo"c*x-# 
®u 6o°c£X'<$mm!£T&zkizj:*). w&xm 

100mm. f§ 5 m m<0«#C9&£ltt?ftffl 

[0038] ftfeilfc-fevCV-^li, J I S K 7 1 7 

^Sr^-tiTOfc^Tt^^tSE, /E 1/2 <±0. 
33. E 3/4 /E 1/4 140. 19. {a l -a b ) / 
(e b -e, ) li4 0MPa/mmt'J)oft. X. *I 

1. 9 9g/cm 3 TJ&O, X. ffc«Jgtii*l3;9mQ • 
c mX'fo-jfc, 

[0039] mmm2 

tsmt^MMt txm&co^^yy^^y^M.i 

fflw Zcoi 5g£ WWx>9 0ccKS#3-fr;fc&iR 
£E7J £ 6 9 M P a t ItzZ t «0*M4. SlJiPJ 1 fc 15**: 

mmzi%?m-?xi>fmi,zj;zmiii*i)>'?te. x. -t 
Ei /e, /2 . e 3/4 /e, /4 . m? -<? b .) / 

[0040] mmm 

i o g & h;i^x>- 1 o o c c izmmzttmi 

x. zmmttz. n(ytittf*\s-9\t^ m 

w£mx*m->xi>mMz£zmutt:fr-?tz. x. %<n 
mmji-tztoK&mz&wzEi /e 1/2 . e 3/4 / 

E 1/4 , RTS (<?, -cr b ) / (e b -e, ) . mf 



[0041 ] HIIPJ4 

JBW -ecoi 0g$rb;uxy6 0cclC}§«$^j§M 

fitfjC^-^^-tt^^tilt&E! /E l/2 . E 3/4 / 
Ei,* . St/ -<? b > / ( e b -c, ) . M/ 

[0042] mm5 

Yim& 2 4 u m CO^^H^^* 5 0 0 g £ h /l/X V 1 

0 0 c c SrJn^T 5^^ii^t-CmS^*$rjljHS^ - 
f*. -fflR<0?zt&*J>,3 3. 5gSrb^xy3 3 5cctC 

iRML/if*. --r-A^IX , }tiiLT^-e2B#^ 
&1$U <XV>T'. 1 2 O'CT'S^jD^. l£«IS*3t. 
SltMvvt. »6*ut«SttWifr. S^^-tfT2i»-|SH» 

MLfci, Siaco^M^Wt. 1 8 0-C* 

T'fflg L. -e-OiSST' 6 9 M P a COJI^TT' 5 ^relTU 
^.fRJBL. 4 0 *Ci THfflHMftff-*-* £ t ± •) . «a 
l^fil<7)ft$#^ 100mm, U§5 mmffMV^'mm 

m£&cm-?xi>m&iz£&miitt:fr'>*:. x. -tw 

fltflE^l-/iib^tt^^[12^L. ffltbmziUI&E 

1 /E 1/2 . E 3/4 /E 1/4 . RlS {a l -o b ) / 
(e b -e, ) , MZ/IC S?&JS. (*8BaBt**«lfc 

[0043] *JfiCT6 

Vd'ASrfflV'*. -|-cr)2 5 g5rh;wxy 1 5 0 c c fciSB? 

^^£7)ffi^lSr9 8MPat LfcifcoWi, ^*fe^9 
5 i: little LT. -fe^tu— ^SrKJtt^:. »^>*ifc-fe-»'« 

fc. X. -e^ftifje73-^*>^ftll5ria3^L, Rft 
^Cfclt-SE, /E 1/2 . E 3/4 /E 1/4 . mf(a x 

-<j„ ) / ( Cb -ei ) , m/iz. m®&. fcmm 
[0044] nmm7 

^mU^-^mt LTHT|K<0^f-Uy7'^>-'X>yo y 
-e-£D2 5 g 5r b/l/X>- 1 5 0 c c ^ft?^-ti-7tjt?S$rP. 

^m^mmmziwsx.fzc\t. ris. ru^mmcnm^ 

^98MPat L/iCltOWi. H5fiM5tHttCcL 
BJr^TiSo-CtHi'DHciS^h.ti^o/i. X. 



• # 

'(7) 002-184420 (P2002-18DI8 



i /E 1/2 . E 3/ 4 /E 1/4 mf (<y, -<y b ) / 
U b -e, ) . &t/C. ftttft. ft«JgtSt*£*lK 

[0045] Htefi»J8 

IS««c0^ai: LTTp&O* ^x^ro-y 

(x^-w%-^^mbimm%) <r>*.mmm 

%<r>2 5gj wuxy isocc izmmmttzmmzm 
&>fmwi®mzmiLtzzb. at/, rvx^mn^mh 

£98MPafc LfcZ.t<vm±, Mt&ffi 5 t fflUlZ L 

ft{fjs:^-7t*>^ttiisria5tc^L. mmmizisif&E 

i /E l/2 . E 3/1 /E 1/4 . SIX (<7i -(T b ) / 
*Uz. 

too46] mmm9 

f<02 5gj^xyi 5 0 c clCjgjS?£-£fci§?ft££i 
»»*aSBHjK:lini.n:ii:. at/. x&mmofcj] 
S:98MPat tJtCt^Mi. SdtW 5 k B«t= L 

ffl^g-CHoT t»J:5 Wili^ofc. X. -to 

fl{f^-^^ft^^ia6t^L. liiiatsitfcftsE 

1 /E 1/2 . E 3/4 /E, /4 . at/ (<T! -<? k ) / 

( e b - e 1 ) . Mtm. sssjg. mummzm 1 i= 
[0047] mmm 1 o 

LTTUIiSco^UX^-py <¥**5H^fi2 07J) 

mm$m<£^7Xh-?-bcr>m.i!M (MJ£50/5 
0) £JBl\ *c7)2 5g£WPx:xl2 5cck:$j$?£ 

^*«tiaiB«^ra»iijfc:iDifci4:. at/, 

^B#tfOE^$r9 8MPatt^:-i:^Mi. mmM5 

fc. X. -e-Oft{fJC^-/c^ft«a^07(c^L. Plffl 
i&Kfctf&E, /E,/j . E 3/4 /E l/4 . m/(6i 
-<? b ) / ( e„ -e, ) , Jfel/fc. ftdWfflSti 

[0048] #gjfcf»l l 1 

LX^M.<nv>) x^-\,y (¥%#7*2 07T) 
(Mit3 0/7 0) ^25g^Wl-xyl 



0 0 c cfc»ws^»a*ii«sm5i5ajPWfcJoifcc: 

i:. St/. 7*lxX^B#(T)|±^lS:9 8MPai:L/i^t 

tz. %htLtz*.^v-?\&, WmiftXM-oXitmiMz 
£&ifitU3.%fritz. X. *?)fti-fJE:*j-fc;b*fl*l£ 
H8I=*U mfomzmi&Ei /E l/2 . E 3/4 /E 
1/4 . at/ ( Oi -<? b ) / (fi b -*i ) . Jtt/fc. 
SSgJE. 1 tc^ L*:. 

[0049] mm 1 2 

$&g#c75:/A«k LT7fJl£OX^yrob"V-y3/A£ 
ffllV -^2 5g£Wl-xyi2 5cc£i§S?£-t2:*:& 
«iJIM8«5|5«Bftfc:*iifcCk> at/. rux« 
<7)jE:fc£9 8MPakL^::fc<07-|-{i. »f&{aj5i:l§H§ 

x. ^^mifmh-tz^mk^m^zTr,^ . isiftn^ 

fettSE, /Ei/2 . E 3/4 /E, /4 . at/ -<? 

„ > / (e b -e, ) . m/iz. «wj 

?t 1 IZTFLtz. 

[0050] imm 1 

HjjEo^rttuss mm*)-x>Kn f G405j ) s 

WJE^J-fcfc^attKfittiE! /E 1/2 . E 3/4 /E 
1/4 . at/ -tf k ) / (e b -fij ) . Mt/lC 

[0051] imm2 

1 3 u mttMMUBM&i 5 0 0 gat/7 1^- 

^mmmmt Lx^^^^vy^nys . 25 

gt^x^y— /H 0 0 g$rA0i.T)I-^LTll& v ^*&?g 
}E£tf£f3L 7!Tl££7)y^*5-y^^7 J ;y-^Bi7 5g 
^/-;P7 5cc tcJ8»**Jt}gKfr*lz.. Mm: 

•ytiSLT^a-C2^ra»^t. l 0 O-C-C'SKf 

S^t-+T2W^Lt 1 6^ yi^jL ( 1 m 

m) <0l$(c*^tl»«^Sr^ K )jS-r-ttcJ:»5. ^S* { 1 

L. Ifi*'4.200'C^T#fflL. -?-<7)Si^-<:'9 8MP 
aCOJE^lTT'l 5#fg:7V*j£»U 4 0'C^T^SIfS 
^J±-TI.C:klCj:0. W1t«ft$#^10 0mm, 

[SltilS^tt^Ej /E 1/2 . E 3/4 /E l/4 . 
RV (<J l -Ob )/(e, -e, ), MHZ. ft® 

[0052] 

[*1] 



:(8) 002-1 84420 (P2002-18DI8 



*1 





a rf 4* 




ma 


/ El/3 




a !-Ot 
\jnrvLj 


(www) 


/ * i 


^9bWI 1 


0.33 


0. 19 


8 


0. 20 


40 


1.99 


9 


■A-fcft. All n 


0*32 


0. 18 


8 


0.23 


35 


1. 96 


12 


MEawJ 3 


0.34 


0.18 


7 


0.20 


35 


I. 30 


10 


^iJfflW 4 


0.34 


0.19 


7 


0. 16 


44 




10 




0. 32 


0. 17 


8 


0.43 


19 


1 04 


24 




0. 30 


0.15 


7 


0.39 


18 


2. 05 


9 




0.27 


a 13 


21 


0. 09 


233 


2. 11 


3 




0, 44 


Q. Z5 


OK 




ooa 








a 34 


a 2i 


30 


0.05 


600 


2. 12 


9 




0.36 


. 0.21 


13 


0.28 


46 


2.08 


6 




0,27 


a is 


30 


0.08 


375 


2.02 


6 




0.28 


a 13 


10 


0.28 


36 


2.06 


9 


ttttw i 


0.80 


0.74 


42 


0.02 


2. 100 


1.95 


1 




0.78 


0. 82 


24 


€.01 


j 2,400 


1. 89 


9 



[0053] 

[01] *»!B«SdtW2-C»feW!:««Wfiffl-b^ 
U-9cr>Mffct> -tzh^mX'hh . 



[04] 3|£%BH^IISif97Ti#^^^©teffl-fe^' 

[05] *mfomi&M 8 t» 6 «m«fiffi-fe-' * 
v-9<nmi mi)-fzb?>-$i®.x'hz> . 

[06] #&BJI<D£*60i 9 T# ^fifcaHSMEfiffl-t^ 

[07] *»HjcoHSfiC?ll 1 0 T'# f>il^^Pm^ffl-lr 
; * V— 9 coMf mt) - fcbfrto&X'b h . 

[08] *$mcommm i 1 t*» & *ifc*HswEi&ffl-fe 
[09] xm'ncommm 1 2 T&t>titimmnsm* 
[010] xmxoimM 2 tfttfifctHM* 



!(9) 002-1 84420 <P2002-18D]8 



[01] 



■R 




2.5 3 



t> * (■■) 



[02] 




fe i> * (■•) 



(GO) 102-184420 (P2002-18D 



[H3] 




fc b * (■■) 



[04] 




fc t> * (■■) 



# 

(tl2) )02-184420 ( P 2 0 0 2 - 1 8D',8 



1®71 




0 0.5 1 l.S 2 2.5 3 

fc fc * (■■) 




fc h- (■■> 



# 



# 

(ft 3) )02-184420 (P2 0 0 2-18DI8 




fc b h U»> 



(*L4) 102-184420 (P2 00 2-18D18 



(WWm %tt (72) ±» 

wsjii«miRip««K«*fflinoo©»* «^jn*«i^TjjwmiE:teffliBriooosii!5 

F^-A(##) 5H026 M02 BB01 BB02 BB08 CC03 
CX07 EE06 EE18 HHOO HH01 
HH05 HH09 



